Simultaneous analysis of DNA content and surface antigens in human bone marrow.
In order to identify when cellular expansion occurs during hematopoietic maturation, a method was developed for the simultaneous analysis of one or two cell-surface antigens and DNA content on bone marrow cells while preserving their light-scatter properties. Proliferation in a population defined by light-scatter and surface-antigenic characteristics was assessed by measuring the percentage of cells in this population having more than 2C amount of DNA ("proliferation index"). Viable, low-density (1.077 g/cm3), bone marrow cells, stained with monoclonal antibodies conjugated with fluorescein or phycoerythrin, were fixed with paraformaldehyde and subsequently treated with the detergent, Tween 20. The UV-excitable DNA stain Hoechst 33342 was used to quantify DNA content in the cells without interference with immunofluorescence. A FACS IV flow cytometer was used, equipped with the first laser at 488 nm emitting for light scattering and immunofluorescence measurements and the second laser emitting at 360 nm for the Hoechst excitation. The Hoechst uptake was the same for all bone marrow populations, yielding a tight coefficient of variation (CV) (average 5.0%) for the G0/G1 DNA peak. This permitted high sensitivity of cell detection in S, G2, and M phases of the cell cycle, while preserving light-scattering properties of the cells and maintaining cell surface immunofluorescence. The lowest "proliferation index" detected using this technique was 0.08% in a sample obtained from a patient with chronic lymphocytic leukemia. Normal helper T lymphocytes in marrow had approximately 0.5% of the cells in S, G2, or M phase. We show that the erythroid lineage, in the adult normal bone marrow, is the most active in proliferation among all hematopoietic lineages.